The results related to non-equilibrium phenomena at the very early and late stages of the processes of A+A collisions are presented. A good description of the hadron momentum spectra as well as pion and kaon interferometry data at RHIC is reached within the realistic dynamical picture of A+A collisions: HydroKinetic Model (HKM). The model accumulates the following features: not too early thermalization time; τ ≥ 1 fm/c; a developing of the prethermal transverse flows; the effectively more hard, than in the case of chemical equilibrium, equation of state of expanding chemically non-equilibrated multi-hadronic gas; a continuous non-equilibrated emission of hadrons. All these factors lead to a good description of the mentioned RHIC data, in particular, the observed R out /R side ratios, solving, therefore, the HBT puzzle in detailed realistic model.
I. INTRODUCTION
The typical spacial and temporal scales of the interaction processes in proton-proton collisions are less or of order 1 fm and 1 fm/c correspondingly. This is the result of the femtoscopy analysis and it is agreed with a simple theoreti- The other crucial points are: whether this matter becomes thermal in the processes of A+A collisions, and if yes, how does it evolves and also how are observed particle momentum spectra formed:
in other words, how to describe a particle liberation process, which gradually destroys the local chemical and thermal equilibrium in expanding system.
II. THERMALIZATION AND COLLECTIVE FLOWS
Whether the interaction in the systems formed in A+A collisions are strong enough to result in a thermalization and collective effects such as hydrodynamic flows. A compatibility of the form of pion rapidity (y) spectra with that is predicted by hypothesis of the longitudinal hydrodynamic flow was stressed first in the pioneer Landau paper [1] . The interferometry signature of the longitudinal flows, expressed in the specific m T and y behavior of the long-radius:
, was conformed by NA35/NA49 Collaborations (CERN) [3] . The radial transverse flow in A+A collisions reveal itself in Nu Xu's plots showing a dependence of the transverse spectra slopes T ef f on hadron masses m (in the non relativistic approx-
2 where T f.o. is the temperature and v 2 is the mean squared transverse collective velocity at freeze-out).
The most direct evidence of thermalization and transverse anisotropic (elliptic) flows at RHIC [4] is related to the behavior of the so- The way to solve the problem was proposed in year 2006, Ref. [7] and developed and exploited in Refs. [8, 9] . It was shown that the initial transverse flows in thermal matter as well as their anisotropy, leading to asymmetry of the transverse momentum spectra, could be developed at the pre-thermal, either partonic/string or classical field/Glasma, stage with even more efficiency than in the case of very early perfect hydrodynamics. The illustration for the case of partonic free streaming is presented in Fig. 1 .
The results of above mentioned papers show that:
i) The radial and elliptic flows develop no matter whether a pressure already established.
The general reason for them is an essential finite- deed develop in the non-equilibrated system. In that case also no specific dependence of the transverse spectra slopes on particle masses arises.
iii) So, the results, first published in 2006,
show that whereas the assumption of (partial) thermalization in relativistic A + A collisions is really crucial to explain soft physics observables, the hypotheses of early thermalization at times less than 1 fm/c is not necessary.
IV. PHENOMENOLOGICAL APPROACH TO THE PRE-THERMAL EVOLUTION
Of course, the free streaming approximation for the processes at the very early pre-thermal stage is too rough and leads to a non local equilibrium structure of the energy-momentum tensor at the supposed "thermalization" time τ th . In the forthcoming publication [10] we will present in details the phenomenological approach moti- we can estimate the flows and energy densities at expected time of thermalization τ th using equations for the energy-momentum tensor of ideal fluid with (known) source terms which is associated with the free evolving initial system when the interaction there is turned off:
with
andT µν hyd correspond to T µν hyd of ideal fluid with renormalized energy density and pressure.
Such a method will be included in HydroKinetic Model (HKM) [11, 15] that accounts for nonequilibrium effects in similar way; the essence of the model is discussed in what follows.
V. THE EVOLUTION IN THE EQUILIBRATED ZONE AND INITIAL

CONDITIONS
At the temperatures higher than the chemical freeze-out temperature T ch the hydrodynamic evolution is related to locally equilibrated quarkgluon and hadron phases. The evolution is described by the conservation law for the energymomentum tensor of perfect fluid: ∂ ν T µν (x) = 0 net charge (Q) flows: ∂ ν Q ν (x) = 0. In Ref. [11] the equation of state (EoS) at T ≥ T ch is taken from Ref. [12] , that describes well the QCD lattice data at zero barionic chemical potentials and is matched with the chemically equilibrated multicomponent hadron resonance gas at T = 175
MeV. In this work we adjust that EoS to the parameters at the chemical freeze-out:
MeV, µ S =7 MeV, µ E =-1 MeV [13] . 
VII. SYSTEM'S DECOUPLING AND SPECTRA FORMATION IN HYDROKINETIC MODEL -HKM
During the matter evolution, in fact, at T ≤ T ch , hadrons continuously leave the system. Such a process is described in the HKM by means of the emission function S(x, p) which is expressed for pions through the term gain, G π (x, p), in Boltzmann equations and the escape probabilities [11, 15] . and emission function S(x, p), are calculated in accordance with UrQMD method [16] . The spectra and correlation function are found from the emission function S in the standard way (see, e.g., [15] ).
VIII. THE RESULTS AND CONCLUSION
The systems formed in A+A collisions go through different stages of evolution: from the initial one, which is far from equilibrium, to the thermal and chemically equilibrated phases of [17] that these quantities do not depend significantly on the freeze-out time at the isentropic evolution. As for the proton transverse spectrum, its best description requires, probably, the mean field contribution, which is attractive for protons [18] and so leads to reduction of their velocities in soft momentum region (central part of the fireball). The red dot line in Fig. 3 (left) corresponds to 14 percent reduction of the proton transverse rapidities in the region y T < 1. 
